In vitro and clinical investigation of the relationship between CCR5 receptor occupancy and anti-HIV activity of Aplaviroc.
Aplaviroc (GW873140) binds specifically to human cellular CC chemokine receptor 5 (CCR5) and demonstrates potent anti-human immunodeficiency virus activity in vitro in the subnanomolar range. In vitro studies show that aplaviroc selectively inhibits the binding of a particular monoclonal antibody, 45531, to CCR5. Based on this observation, a flow cytometry-based assay was developed to determine percentage CCR5 receptor occupancy (RO). CCR5 receptor occupancy was aplaviroc concentration-dependent and related to anti-human immunodeficiency virus activity in vitro. In the clinical setting, CCR5 receptor occupancy in peripheral blood was >98% in all subjects within 2 to 3 hours of dosing, which is consistent with the peak plasma concentrations of drug. Longitudinal analysis in the drug washout period revealed the time to 50% CCR5 receptor occupancy averaged >100 hours, in both human immunodeficiency virus-positive and human immunodeficiency virus-negative subjects, substantially longer than the plasma pharmacokinetic half-life of 3 hours. The duration of CCR5 receptor occupancy appeared to be dose-dependent and associated with antiviral activity as measured by plasma human immunodeficiency virus RNA nadir following 10 days of multiple dose administration. These data demonstrate that the analysis of CCR5 receptor occupancy, in addition to conventional plasma-based pharmacokinetic measures, provides an informative tool to assist in evaluating the pharmacodynamic and antiviral effects of cellular CC chemokine receptor antagonists.